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\t9mt)mm&ijmx'b&. p i m^sl i pcoi 

ztit>u. x <9 m>.zmm>r5i&x'$> o , a**M x-? 
v+yfiz&MLX o t-t&mx'ht. aT&mz 

t : 

■ Nick McKeown, Martin Izzard, Adisak Mekkittikul , 
William Ellersick.and Mark Horowitz, "The Tiny Te 

ra: A packet core switch", In Hot Interconnects I 
V, p. 16MB. Stanford University, August 19%: 

■ Nicholas William McKeown, "Scheduling Algorithms 
for Input-Queued Cell Switches", PhD thesis, Univ 

ersity of California at Berkeley, 1995; 

• Thomas E. Anderson, Susan S. Owicki, James B. Sa 
xe, and Charles P. Thacker, "High-speed switch sch 
eduling for local -area networks", ACM Transactions 

on Computer Systems, 11(4) : 319-352, November 199 
3) . Ztlh<r>t3.-VXT-i •v?TTu-?-i>£7t. 
^*m<?m%V77 < yW-yiZttLX\&F£%& 
iTfctZtifibh. 

[0028] [MBMtJtt^X^^a-'J^^t a.— 

vxtjv7x] %m%izitmmztiz>£oiz. mbm 

x-hh. zzx-m^iMBumM^tjL-vxf^i v 
?xa. ®m-z>*.9 : sayi vDizmtthmre. 
ztztKMB um<o&t$m!£m\5i<ot:Mzm^t> 

[0029] PIM : m^L^'y^y^ (Parallel 
Iterative Matching) it. W^lbLXO (log 

n ) x-Wz-7 vi-yfizfrnth ti-yxf^^ 

X'foh (Thomas E. Anderson, Susan S. Owicki, James 
B. Saxe, and Charles P. Thacker, "High-speed swit 
ch scheduling for local-area networks", ACM Transa 
ctions on Computer Systems, 11(4) :319-352, Novembe 
r 1993. £#S?) . ^9V-^ B yZtiZ. Vy^y 
^LTVvSr^A***. ^ra-'f y/ZtlX\^h-t)Vtt 

•thbt>vph&i)izfti.xw!i (mm tth. ~?-v+ 
y?Lx^tc^&iM. m^^im-ofcm^. -t*x 

crymizbti-? X-® y y-rMzimZ'fi d ZtizX-> 
X 1 icnm$&%VXtlh . 1 mXjltfm&coffsit: 
SJtKoJt^. ZcoAJjii. %tit><r>o*>frt>yyy 
Mzi^WR-th. 

[0030] RND : RNDta-'J^-f-f y7Xit 

piMtswLTv^. mm&it. vv+yfLx^* 
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vv£>£>*9>&A;Jj Hi. itf* 3.-4 yf^tix^h-tiv 
Z&th £d%? y yMzmmztifziiiJjX- r- j izft 

[003 1] RR-RND : ^yFnh'y&RR- 
RNDTIi. 5-Z.htvrz-?4 AXO y r-tfcitt£XT 

4 y^fl^-fe^^Tf & <t o KftjW o*>frt>y >? 

[0032] SLIP : S L I PJi. McKeownK J: o 
TPBfcSfU fjMiZfflTZtlX^Z (Nicholas hlilliaa 

McKeown, "Scheduling Algorithms for Input-Queued 
CellSwitches", PhD thesis, University of Califomi 
a at Berkeley, 1995. £-#83) . #A*tf- r-&tfffi 

kx-ym. m«com&£*4-fr (nii6ai) £rr 
^hkotchhtyh&wzi^if-oim^Mh. ioo 

A^OS:££§ttAil.& C t ZMIR-fh . i izX ->X& 
ftA*t£>*i£*®3\ j(cfc(tl»g5feS*-f-;Wi. (i 
+ 1) modNfc-fe-y r-Six*. A*#-Hi. 

|SI8HcH]-r. 

[0033] SHAKEUP : SHAKEUP&li. 

mBiii®crmW¥-l 1-24 4 64 8-^) (CfcWC*!! 
BJ<^HB#{C<t-5T^ASiX^i><7)T'*S. SHAKE 

^T-*>o. ±?<%xy *-~?yxmn£ms.-t&zt 
&*ztix^& (mmm-i 1-2446 48^^ 
mcozt) . 2^yyx\ w^t^xm 

•?v+yy*mi-?i>. m&^ vi-yyit. mt\f. m 

i*tt. Art^-7-y^y^tTV^Vvg.lH^a^ti. 
H£B#a*v y f - y ^SrS^J Ztl&b^oZtX'bZ. 

mmz&. >ytc< t *> i#o32<ojsat'*&, m^A 

S2l<9?*>Olo (0!i.{f. (x, y) ) ^-«7^ 
Mzmtth. yeB^'V-yfy/UV^^, 
( x , y ) £ v •,*yyi l zmxsth . y iTOciS ( z , 

y) , z6AfcJ:9V-y?-y;/LTU5i§£. (z, 
y) fcV yf-y^a^B^U (x. y ) tWUfth. 
mtlZ. SHAKE UP+C AflOlg&OlMa'Brt 

OffitlMfcv-y^y^Liofc^^ ArtOj§£ 



z\zx\ sHAKEUpji. mnzm&ztix&t> 
-f. Aftcovv^yrbx^^i&iiiz^xyyyj* 

lzM1RZtLtzW¥X^?i2tl&tffi£fZ>. SHAKE 

uPtt, 'J?tc<ki>Wfl-?"/i-yrtmtiz$Zcr>~?-y 

+y?*&t (snAKEvpizmthmm^mm.x/ 
mtoiE%Mz^xi±. mi^mffiammmm 

1 l-24 4 648^£#!!) . 

[0 0 34] ftii, P IM, RND&l^SL I POhjL 

K^-v-ay) TffiA?-y?->^S:Jio<t£C:i:l± 

[0035] 

iftWtfimLXo t-rzmm] m&>±$iz* mbm 

&tf MW B MOTTO -f-{iV vfft t -eil-f tHDX&i 
S<> MWBMcr^^ttS:*^tti>(C, 

[0036] #&HJjO &mt. -IBM* hyyj -s?'* 

?-yt,zftLXmW7*--?yx<?>x'yi;jL-vy7 

imzm*?&z:tiz#>z>. 

[0037]»fc. *^coa«(i. MWBMXy-y'i 
- 70ffih.;t££tt£ t ftfc . J: •) mit^M B 

M2£liMBM^-*Ota-'J.X7M y^^^HiT-t 
^ y^O^^^-DV^^a^^tt-rS^tK 

[0038] 

T'tt. -r^.TOAaj*^|5lti'j*l/-hAt^SJ:d 

^-h$ra&h77>f y^^tjA^^. ^S-y^y 
r-£j££L*;^ MBM^JtJiMBMW^cobi-yx 
r-f -y^XSriifflLT. /P-r-f ymti&^m&Z 

smth. &m<Dx-H*n-h7y < vtizittK 

[0039] &&mt. ^ y 

ttzi/jL-r < yyyyy? x - x-r yf-^ffl^^ y 

[0040] J:titf. NWATl^i-Jrlo 

«//P-7t LTMfflo^;P-T$r^r-rs^XrA<0Jt 

too. nye^-^tcioi^^n^xTxa-uy^ 
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Mitfffi*;ZiX&. mim<r>AJ]**-it*tl?ti. 
NfflO-9"-b'X«0 o ioffiimtch 1 r>*W$t& . MS. 

*3.-&rtiztiz%z. mixy-v^-vyy-m 

it, Mfflc7)^;U-rSl^Nffl^-h'XtJttSxyh 

i^zmnt&XT-yTt. BuiaMfflo^p-rarXN 
mm-- t'xcooh. iisus *ut y>v-r± tiitv- t 

- y y rmzm-th xf -y r t *^^rs . 

[0041] *fgHJ]tDffiJ<y>IHffl£<J:*Uf . b 

mx-bit. Mffl^A^^-h&rxNffl^ai^-hco 
^-h^-y-y-fe y vzitizmtchv-hx'^m-th. m 

-vm-thtLxmmhxy-vTt. t^xoxij 

h m/miix- b izy s — \z>vi ffl®tz> xt -y r 
b. ^ i-S^f IWvu^-'j y/SJffifflt 
SXxyTfc^^rO. laieMfflcoA*^-h«oa*><7) 

hONflD* j.-K*tt h^ftT* 0 . 

ffieNfflcoai^- hcod *>co i jjx- b izm- 
m i rxota^- b^mmu- bomx-bi. 

1 0 0 4 2 ] Kit. r 5— fe/U4. -T^TO^- 

(cStt&r5-7a-5r^LT^-fi»^r-yrt. 
&£3ft*PJ«W- bT'/S — \L>VZ>kmhX7- y7 

t. frt>%z>7v-txzmixmnztiz. 

[0 04 3]i?2L<«4, XWt. tf-h<0?*>T-fi* 
mm]s-bA(Ot>(r)tm%<l?Z>XT-y7t. AfiX-b 
i taj^-K-b jcoSw^ y hfijiU-hrijS:, 30 

»iei*u-ha i jtMiHb-ri»xx-yrt. a*^-h 

«y 7b , A?Jtf- h i W£J*W- h Ri&t/ai*^- h 
^yh-r&Xr yTi:. i fc j <?Dia^70-(cJttsr 



hXy-yTt. -t<Xc?>X-blZ^X±.mxf-y7$: 

momxi-y7b. i^hra^ximmtxmf 
[0044] mt<it. ampmu-btm 

tzZixZ X 5(c#A^j^-h(c;±JV^T^5— 
•f£*-ryTfc. 2g*/kPAJ»i?-h(cif*L?vi&fc 
# K«SSHr;PS:«lE-r S r S — fe;Hce^-y \' -y 9 + 
lXT-y7t, izX->xmtZtl. #Jf A -{i, M^ta 

^iv<rm.iznm-^>9Wy vm*m$L. x^a*- 

yii. Ml? hffl*« 1 J3UbT'J>S t ^ tc. *$£<7> 

s??ix5 fc mi? v v -y vmit i fcw? y ^ > b 

[004 5] S^lC»^L<«. ^5— b^WliaEt^ 
h. malfUiSybmizmLK. 
Bt"?.. l5md i;j &tXHuiB^U^>yhfi(i. 

f-z/rti:, ii^rij-cMy^y^yh^^. 

[0046] $4>(Cff^ Kit. itj(0^3^y 
a >* { HP^'$^fc # H-fe^j&s i t j Oia<7XS*«0 

[0 04 7] lo^K^fcfcV%T. »*L<t±. y 

c ii RtfmiZ?i'z;-y bmn. i frhj^<r>5M<?>tzth 

iz* >yzhhy*-±)v<ymizftm-hvmi>h 
wumx-hh. makc ii Kif®%9v*jv bmit. & 

»f y rr i: 0 fc 1 co^co/j^t^ i: & r i j Jt'ft 

^y^yhSixs. 

[0048] ntKit. i bjVfSOZ^tisaytf 

[0049] ^<oam:fcv>T, »*L«i. Ci^l 
WJ^. t^ti, Slb^'i fc j c?)m<?)*j.-lz&£t 
gt^ra-Ji, i fc j cOST-fe;USrej*-rsc:i: 
tfX'Z&Zt iXTiSji-yizmtoth. 

[0050] #?&Bfr9 1 a 1 mmMX't>& i/ 2.-7- 4 
yy7y>7X ■ X4 vf-li. M + NfflO^-ht. 1^- 

r i Jy.-ybi^th. mix-bit. mmnx^ip- 

bWNMcoiiiJjX- bfrt>% *) . KMffilcoA^^- h 

& . mi-tMt. x- bcryrr* -y h r t tc^s i^- 
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h coftxh 9 , fiieNfflcoai*^- vr> a *><o 1 
-h^tiw^s i mm?]*- h^gij^u- 1. 

[ 0 0 5 1 ] Ktt. B?fB£j£iSkL Bgg«P- 

[0 0 5 2] m L<(±. ^5-*/W«9Rfc£*$it 

fc*>lc*jL->f y^8ii*^S— fe;M0»{c*ti&$-S. 

C# L VVSHSTM y 9 'J ^ y h . 
[00 5 3]$f,l:ffiL<ll it jcOlScOrJ*?^ 
a yaWSfifc t Z fc. H-fe/l^>' i t j OfScT^i*?) 

[0 0 54] *>5 loo&SKfcwC. #*L<»4. r 

Ci iRVttfc-tZ 9\sV~, Ymt. i j ^<?)&M<r> 

iz. 0 1 1 <Z)ig<7)/H&£ fc & r ij M-H y 9 U * V h $ 
[0 0 5 5] $*>{;:8FlfcL<kL \ti<m<r)?*9i' 

[0 0 5 6] flkOOafcfcWC. mt<i±. c i;i si 



[0057] *3£HB<7)£ f>Ki> d 1 ooWBfc i*Uf . 
*4 •y^-^T'-fc-y h#S/i-T4 yV7'vy9X ■ X 

[0058] 

[^conificojg®] [iva. -/a-f^my 

OX-f y^-^fifeffl-ri,. ZCT)Xo%m&. ^-yhiiA 

izm^<^mxpm-th. 

[0059] m3li. ?F<ffi7u-cr>x4 >-/1-cr>-mZ 

9xmxn. ■f<.xc?>AiiiJ}mt$mi'-hAiz%$> 

£olzy$-/<dry h££&t&ZtlzJ:r>X. <gl^ft 

fin*- h ^ffli. h?7<^ zmxzitz . rs-n 

zmt-rz . igfl^--K- h s - h 7 7 4 -y ^ izn 
mv&nnk&izn^-rhztm^tzft. zn-m. 

\i. V y^yfiZlSib&XoiZZtltznySi-'^v h 
%M1Rt&Jzoti&£ti&Ztlz%:&. 
[0060] i^j.— f^m^XiB, 3o<9± 

H4*W[**t4. ( i ) MBMm&irmtwaix 

HWtC^Stll> (Wygyi VDSr#B3) . (ii) 
MBMta-'jXf -f y 9Xcr>±lZi/j.-7- < y'/T'v 
y9xcv&l-}j$:mi-?&Zklz£Z>*-J<i-^-y Yii 
'h£< (-t^ygyi VBSr#HB) . MWBM&S^ti 
M B M£0S^t$ CJt^T fcflSIKjia-C* £ . ( i i 
i ) ^(7)TTo-^{iti;i-;Ht* s S)4. -T^^,. 

(c*+lt*jo. QM^xy^^-vyyumtm^ 

t*khZ\t1fiX'%h. 

[006 1] [IVB. v-a— r<y9'7'7y9X<r>% 

m ft* i^mi&Mcr>$mcD¥tMiz^x&.Tmmt 

5. #*U*SMtH*>*-f -y^i. ^-t'Xd!,© (Qo 

s) mmx-§mi. 7o-<i. «F^rsiifc««5&»!»r 

4l?*«??r^-r4. Cl<7)^«W-b-ca$ix. i-j u 
. A^5K- h i JfiD^- h j y 

%w)y9 ±<r>f<.x<7)m&Dti 
Mz^mtitzv-wiax'hh. zmx-smzhtzu 

-hiivf^tt^yha—y (CAC : Call Admission C 
ontroller) iZ\3i%fflX'$>h . *y hV-^Xxi* 

•>SrffltT-^T-fci>C: fc Zfite-ThZttfX'Z&K $> 
^£tuz\_i}*£{tl%\>\ 

lo 0 6 2) xmfrisjL-T * yfy^y 9 xmt. 
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[0063] ( i ) (Fill-Up) 3y;K-»yhT' 

ut. ^TwA^tf-h&tfa^tf-Mdfctt&u-h 

[0 0 641 ( i i ) 4u£ (Generation) a >X-*y 

. y h ££l£-f h Z t Srffl i*-f £ . 
[0065] (iiDHi^Wi-'J^^-K 

[00 66] [IVB. 1 May-f-^yM 04 

;H^-hffl« i;j (zl5«snS. ^'J-T^HttAiii 
h £ 1 N^ojgfcjttr. 2 ocd*4 y 9 tm. 

j?hh. z.tih<n#Ayfi&. AJrO^^fl^foA 
■hx- vmftitfix- b&Mnfr&ix-J y?v*yh 

Ztl&. i&tf JOPIJrKttLT. Ri. Sj<ATJ> 
h. A-R i <A-S ; ii:<SSLTtHiSttSr*^^. 
W-h/8 i j=A-R i t0i*^j^7O-SrjiJraL. 

Ri- <AT'&l>.J:'3fr&Oi ' > i(l#irri». £0 

XTvTzmvm-r. ztix\ £«3y*-*y bote 

[00 673M3y#-*yMl iS*2N-Hlc7) 
£??A£igj£-t& t Bgfc|6l36»->TJitf J: dfcsa?: 

[0068] [IVB. 2 4yft:jy#-*yH 4y£ 
<0^-h<7)V-MrAi:-r«». <I<93y;K-*yM;L 

3(E«3 y#-*y h tct -?TikfeZtifz u-bx-m- 
a. H7n- (CTxtf. a^j i mffymrz'^m. 

tf-*y bizX^X i izjttlx&fcZixtzl>-bAZm 

[ o o 6 9 ] ytf-* y h izm-&±M<D 2 m 

SrfflV^. A^Ji«. ^i^t'A^L'-hT, 
y^-*yhfcJ:o-c^$f^ll7o-a^5-7 



^Xiry'a-7{i. 3*7^3 y i - j(C**LT. r$ 
-a-^t 7 h o^SftcWJBLT 1 1 fcte 0 1 AS . HA^ 
•y hfr'A^ i IZ&^XKKZ j i: LT* a— f yfZtl 
fzmS. Ztlit. m.zxKSz.-yWi-j 3*?^ a 

v*-j<y7jyj!Uzxtut. ~>*-7-jyy7yy 

9X0)9m\t. H7o-^Sfli : 5r^'D^y^ (policing) 
T^5-Ay.yh4jjg(ci|^^-h^fiOTL^f> (£ 

[0070] zuzyjmz&m-ztzib. z^zeit 
mstwru, rs-/^ 7 Hi, m*mi,z£js.zti& 

(i. j)£2tLT, ifrt> j^co&kcotzibiz^jL- 

4 yyztix^h? hoRdij«>;%b<B&3 
i (-rrjr^^. i-j3a*<2a5^77rt{=#*r&) t 

HKL. ^d-C^r^^iOfcMBrrs. 
*«i-j3*^v 3 y <m«±d i;j >o£smc-rs. ) 

5:^L. qij>0 (ClWi. £i*<0fc*>fc*a.~ < y 
^tlTV^II/^-y h *>'ASC1 fc£Sq*-f 6. ) T* 

r^u^yh$n&. i-jn^yay^Sfi. 

i0 *i i u ^ y h . 
[007 1 ] 05«i. *JSWK:J:4S4>Wff*U4l» 
WT'J) 1 ?. ^ny^-^yhw^^y^-xT'OH 

-^-ti. ft^zz}Xb<r)frfrhfmmE3k<r>®m*W& 
■t&. m5lZte^X. i-j3^^y 3 yt^LT^ 

ij (Ot KOia^i^SrtS. ) *ftMy?LMyh£ 
its. *^y^<offi«. g<7)^itfcO^S)?i!^'J^S^aa 

x-hh. mmmz. m^^t^T-v bm.zvm 

X^JOt.-5kL qi^OiTtWCij^l^ 

jL-5* J i - j ^^^^aySr^-r^^. CijJil 
^ftWJ^yh^ii, H/^ y h^fcWf (-*-&*>*> 
q i;i >0) ^N'^-y b^l—T-f y^$itS. 

[0072] [ivc. i i/jL-T-iyyryytx 

• X4 06Ji. Syi-f y^7*5 

y^^ • x-r y^»i L\.m&mz*i-®v&tmfm 
x-hh. z/3.-T<yy7yy?x ■ xa >y^-ii. mm 

0)AJlX-b6. 11~6. 14&t^Nffl^a!^-K-h 
6. 21~6. 2 4$r^T-n>t)^t-tS. BP^>, 
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tzX4 •yf-T'liM = 43W/N = 4-C$>&. -fe;Hi. XJ) 

0**0^.1- (6. 711—6. 7 1 4<S— U<04f j.- 
T'J)S. ) Od*>c01^cdfi— f y^^fiS. loco 

-^v^&h.iHywciflW-*. mm. **-6. 

7 14«. A^-r-6. 1 l*»£>ffl;>j;K-r-6. 24 

'vv-'r i v?%ti&*i>vz* 3.-4 mm 

(C^.x-6. 7 12&. A7J*-r-6. na>£>aw] 
tf-r-6. 22^)V-T4V7%tlh*.)VZ*3.-4V 
ftoT, SA^tf-Mi. -E-cOA^-h*^ 

•y^K«MXN(I«* C1CO0CO^T'«4 
X 4 = 1 6ffl<9* „ 
[0073] I— M&3IBS6. 3fcL &*2»V-h<9 
tf- h Sr^'hfS . ATJtf- r- £*tt & r- it. 

Hi. MfflcOA^J'-K-hcO-f-il-f^^^aS^^-h 
^fj3fU-b<D*rt-$>6. ft«ifc£*§6. 413. -t^ 

[0074] [IVC. 2 iS3.-T4>y~7 : 5>9Z 
■ X4 h7-^xXfA] @7{±. y 

i-f^/y7>7X • X-f -y?-£JflVVt*-y r<7- 

VisXf&oWS. L\yft&f£t . *-y h7-?xXfA 
7. Hi. tK"5*W-f yf-2r*-r&. -Iri.£>tf)X4 
•y^-tO-9-y-fey r-#>\ yi-f< y?7yy7X ■ XA 
•y^-7. 21~7. 23*>£>&&. ya-f^/77 

3>1VC. 1 (06) KIBliSilT^S. 
[0075] [ I V D . iET^* £T'$>S 

i-r^y^^y^xftn. etmr^-'jyy' 

h a- y X-r y 7 X bW3H LX&Z-& frith Z b tf*J 



zmziimtmfi-sfritmotf&mzmm-z. a 

[0 076] \-hX-\-V>m.t\t. ZttifiVvy-y-7' 

x-h h . m^rmmmmmmm- 1 1 - 2 4 4 6 

4 y^^-Mi. fli-f&r-^-f >y:y*:M7•i:*$• 
£i^&. -101-77 4 *t99A7\t^ McKeown et al.fc 
lESSix*: h77^7 ? W-yOHftftY** . McKe 
owntClBiK^n^ h77 -f y ?^-V«ff§2iT-& 

x^' a- y yvumtfM b Mr$>s^tc«dr ^ 

— J^iitOKfc^-ti (Nick McKeown, Venkat Anantha 
ran, and Jean Walrand, "Achieving lOOXthroughput i 
n an input-queued switch". In Proceedings IEEE INF 
OCOM' %, p. 296-302. San Francisco, CA, March 199 

h RXftmotiMX- h i 0 t' \®<r> 7 O- 
h fl!!cOA^&tXai^!K- H±*> J: a fc'2(i 
<07n-$r^-h'tl>. ^7o-^mtU-hX'by 
7 *m<r)X-Htl'-b\X'$. 

m%v. mvm\t2\x'fm*%.n&. ys^p- 

i^By(^m^i7u-ir^m'htzity. 2®tr)yyy 

^mm^mmtx. n i mmm&cottiftizmm 

X'MiR-tZ. m^mcoXXX-hizMLXli. m&iz 

£->x%.mztimi}C07u-£mi-t&. ^nm<7) 

XTJ^-hlzMLXli. 7v-Z%.mt&<Mzm<?>W 
[0 077] -»MXN=4&l/N = 8CD;*>f yf-{CO^ 
Zm. ( i . j ) )«7i-*i. A7j^-M*^{ti*^- 

ij^u-hzmt. mvy7< vinznthi'-Y 
m\Za»x-m-. ryy? (^s-) izm-h^-h 
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EXAMPLE 1 

To 1 00 g of a polyurethane latex (solid matter concentration: 6% by weight) having a following 
composition was added 1 00 g of acetone and 1 0 g of ethyl acetate, and to the mixture, with stirring, 
was slowly added 6 g of CI. Solvent Blue 2 (CI. No. 42563B). The obtained mixture was dissolved 
uniformly and after that, the solvent was removed by means of an evaporator, whereby a hydrophobic 
dye-containing aqueous dispersed liquid having the dye concentration of 6% by weight was obtained. 



--fCH.-C-O^ 
Z H 

(n=35) 



O 0 
-C-NH--^VNH-C-0- 



16.7 



66.6 



CH, 



-CH-CH-N 
2 2, 



CH 2 CH 2 0- 



CH, 



16.7 mol% (the same applies 
hereinafter) 



To the aqueous dispersed liquid was added 92 g of tetra ethylene glycol diethyl ether, 36 g of 
1 0 triethylene glycol, and 1 2 g of 1 0% by weight potassium carbonate, and the mixture was uniformly 1 0 
mixed. The thus obtained ink composition of the present invention was able to be filtrated without 
clogging through Toyo Filter Papter No. 1 3 1 (manufactured by Toyo Filter Paper Co., Ltd.). 

The ink composition of the present invention has the viscosity of 7.3 centipoise (cps) at room 
temperature (25°C) and surface tension of 42.5 dyn/cm, and had no change in the characteristics even 
1 5 after the one-month storage thereof, during which no deposits was Recognized. 1 5 

EXAMPLE 2 

6 g of C.I. Solvent Red 8 (CI. No. 1 27 1 5) was dissolved into 1 50 g of acetone and to the obtained 
solution, with stirring, was slowly added dropwise 100 g of a polyurethane latex (solid matter 
concentration: 8% by weight) having the following composition. After the whole quantity was added 
20 dropwise, the solvent was removed by means of an evaporator, thereby obtaining a hydrophobic dye- 20 
containing polyurethane latex having the dye concentration of 6% by weight. 



CH, 



(n=35) 



O O 



T 3 

-CH 9 CH_ -N©_CH 0 CH 0 0 
I I | 2 I 



CH n 



16.7 



66.6 



16.7 



To the obtained aqueous dispersed liquid was added 92 g of diethylene glycol monobutyl ether. 
36 g of polyethylene glycol #400, and 12 g of 10% by weight potassium carbonate, and the mixture 
25 was uniformly mixed. The thus obtained ink composition of the present invention was able to be filtered 
without clogging through a Toyo Filter Paper No. 1 31 . This ink composition of the present invention has 
the viscosity of 7.6 cps. at room temperature (25°C) and surface tension of 30.5 dyn/cm, and had no 
change in the characteristics even after the one-month storage thereof, during which no depostis was 
recognized. 

30 EXAMPLE 3 

To 1 00 g of a polyurethane latex (solid matter concentration: 1 0% by weight) having the following 
composition was added 1 00 g of tetraethylene glycol dimethyl ether, 37.5 g of glycerol, and 250 g of 
tetra hydrofu ran, and to the mixture, with stirring, was slowly added 1 0 g of a blue hydrophobic dye [2- 
tert-butylsulfemoyl-4-(2-methyl-sulfonyl-4-nitrophenylazo)-5-(3-aminosulfonyl-ben2ene- 
35 sulfoneamideM -naphthol], and the resulting mixture was dissolved uniformly. After that, the 
tetrahydrofuran was removed by means of an evaporator, and finally 1 2.5 ml of 1 0% by weight 



25 



30 



35 
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potassium carbonate was added to thereby obtain a hydrophobic dye-impregnated polyurethane latex 
with the dye concentration of 4% by weight wherein the ratio by weight of the hydrophobic dye to the 
polyurethane latex equals 1 :1 . The ink composition of the present invention finally obtained by being 
filtrated through a Toyo Filter Paper No. 1 3 1 has the viscosity of 8.0 cps. at room temperature (25°C) 
5 and surface tension of 38.3 dyn/cm. and even after the one-month storage of the ink no deposits were 5 
observed. 



O 



CH 2 CH 2 0- 



(n-3.5) 



16.7 



O 

-NH-OO- 



-CH 2 CH 2 



CH 3 

-lP-CH o CH o 0- 
CH 3 



66.6 



16.7 



CONTROL 1 

The procedure of Example 1 was repeated the same with the exception that in place of the 10 
polyurethane latex, a polyvinyl polymer latex having the following composition was used, but the 
obtained ink was shown a large amount of deposits after the one-week storage thereof. 



15 



-+ CH 2-<r H ^eo- -* CH 2- CH >20— 

CH, 



4 9 



CONH-C-SO,Na 
CH 3 



CONTROL 2 

For another comparison, a vinyl polymer latex having the following composition was used to carry «• 5 
out the same procedure as in Example 3, then the dye was not completely impregnated, thus partially 
deposited. In addition, the ratio of the impregnated amount of the hydrophobic dye to the polymer latex 
was found to be 0.67:1 . 




20 EXAMPLE 4 

The foregoing ink composition that have been obtained in the examples and the control examples 
were used to carry out ink printing by the use of an ink-jet printing apparatus specified in Figures 1 to 3 
disclosed U.S. Patent No. 4,1 89,734, the apparatus being adjusted to the parameter given in Table 1 . 
The results that were obtained by the printing were as shown in Table 2. As apparent from the table, the 
25 ink composition of the present invention was excellent. 
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TABLE 1 



Printing speed 


2,000 dots/sec. 


Static pressure 


-4.9 x 10~? Kg/cm 2 


Peak pressure of pulse 


1.8 Kg/cm 2 


Pulse voltage 


120V 


Pulse width 


110^us 


Diameter of orifice 


0.076 mm. 



TABLE 2 



Ink com- 
position 


Drying speed 11 
on paper* 


Dot quality 


Clogging 

after 
10-hour 
storage in 
the room 


Density 2 * 


True 
round- 
ness 


Gloss 


Ink of 
Example 1 


Within 
3 seconds 


1.61 


good 


glossy 


None 


Ink of 
Example 2 


Within 
3 seconds 


1.49 


good 


glossy 


None 


Ink of 
Example 3 


Within 
3 seconds 


1.82 


good 


glossy 


None 


Ink of 
Control 1 


Within 
3 seconds 


< 

1.59 


good 


glossy 


Clogged 


Ink of 
Control 2 


Within 
3 seconds 


1.30 


good 


glossy 


None 



Note: * A recording paper whose sizing degree is 23 seconds in accordance with the stoechigt testing t 
method (JISP^8 122). 



1 ) Such period that the ink, after recording, becomes not rubbed off any hand. 

2) Spectral reflection density of each dye in the overall-printing area. 

5 CLAIMS 5 

1 . An ink composition for ink-jet printing which comprises an aqueous medium in which are 
dispersed particles of a polyurethane latex containing a dye. 

2. An ink composition according to Claim 1 , wherein the dye is a hydrophobic dye. 

3. An Ink composition according to Claim 1 or Claim 2, wherein the polyurethane latex comprises 

10 e polyurethane that is derived from a polyol and an isocyanate. 1 g 

4. An ink composition according to Claim 3, wherein the polyol is a prepolymer or a prepolymer 
mixture having repeating units derived from an alkyl ether or ester having at least two hydroxy groups 
and a molecular weight of from 300 to 20,000. 

5. An ink composition according to Claim 3 or 4. wherein the isocyanate has the formula: 

!5 0 = C = N-R-N = C = 0 15 

in which R represents an alkylene, cycloalkylene, arylene, alkylene-bisaryiene, or aryiene-bisalkylene 
group. 
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6. An ink composition according to Claim 1 or 2 wherein said polyurethane latex is represented by 
a formula: 



1 






X 


- R 2 - Z — 





CNHR'NHC 



5 sri^S-K^^ -*« R ' 

represents 

-4-ZR 3 -Hs-fz-^->i5 R4 VZ- ° r 
o 



— Z-4R 



10 



15 



20 



25 




R* R» and R s each represent an alkylene group which may have a substituent or substituents: R« 
feprese^ an a. k ylene group having from 2 to 1 0 carbon atoms; R^epresents an .alkylene group ^hav.ng 
from 2 to 1 0 carbon atoms or an arylene group; each Z represents —0— or — NH— . p and n each 
present an integer from 2 to 500; m represents 0 or 1 ; y represents from 0 to 90 mole % of the d.ol. x 
represents from 1 00 to 1 0 mole % to the y; and w represents from 1 . 1 to 2.0. 
P 7 An ink composition according to any of the preceding Claims wherein the we.ght rat,o of 

T ZttSSSZ according S% of the preceding Claims which comprises from 0.5 to 1 0 

Wt % £ Kfc^^ to any of the preceding Claims which comprises a wetting agent, 

funaicide. surfactant, chelating agent, and/or pH control agent. „ f *i„, 
10 An ink composition according to Claim 9 which comprises 5 to 50 parts by we.ght of the 

wetting agent k ^^.^ tQ C|ajm g wherejn the wetting age nt has an 1 + LB value 

eXCee i d 2 9 Anfnk composition according to Claim 1 1 which comprises 5 to 70 parts by weight of the 

Wetti 7 3 a composition as claimed in any of the preceding Claims which ""^J^f " artS 
by weight of formaldehyde, an N-hydroxyalkyl-2-pyrrol.done of the formula (A) or an N-alkyl-2 
pyrrolidone of the formula (B). 

R'OH 

R I 

1 ^> 



10 



15 



20 



25 



-CH 



(A) 



-CH 



R 2 ^R 3 



in which formulae 

R' is an alkylene group, and 

R f . R 2 , R 3 and R 4 , which may be the same or different, are each an alkyl group. 

14. An ink composition according to Claim 1 and substantially as hereinbefore described with 
reference to any of Examples 1 to 4. 



Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa. 1983. Published- by the Patent Office. 
25 Southampton Buildings, London. WC2A 1 AY, from which copies may be obtained. 
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